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® A modified fibrinolytically activa uroMnase-type plasminogen acdvaior (u-PA^ wiiich has been modtied in the 
region of Hie growth factor domain, the catalytic site essential for fibrinolytic adivity of which is optionally 
blocked by a remov8t}le btoddng group. 
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Novel Compounds 

The present Invention relates to a modified fibrinolytic enzyme, in partiailar modified urokinase-type 
plasminogen activator, its preparalion. phamiaceutical compositions containing it and its use in the 
treatment of ttnomboiic dte e a ses. 

The sequence (rf ambm acMs maJdng up the enzyme uroidnase-type plasminogen activator (u-PA) in its 
5 single chain and two chain tonus (Verslra^. M. and Collen. D., 1988; Blood. 67, 1529) and the nucleotide 
sequence for the cDNA which codes for human u-PA (Holmes, W. E. et al, ia55: Biotechnology 3, 923- 
929) are known. Urokinase-type plasminogen activator is known to have fibrinolytic actWity. 

It has Ijeen shown (Bdnyai. L ot al, 1983: FEBS Lett., ira, 37)thal a part of the u-PA enzyme siKWS 
stiuctural homology with human arid murine epidennal growth factora. TWs region fiwn amino add residues 
» 5 to 49 has been temied the "growth factor domain". The genetic infbrmation which codes tor the major 
part of this domain, residues 10 to 44 inclusive, and partially codes for resitfcies 9 and 4S. Bes on a single 
won (Bicdo. A. et ai. 1986: NucL AtSds Res. 13. 2759-Z771). 
Wilhin this region there is a sequence of Bwee amino adds: 

" - tyr - phe - ser- 

position 24 25 26 

' The applicants have now identified modified fonns of the u-PA enzyme which retain fibrinolytic activity. 
" " -According to the present invention there is provided a filwinolytically active uroWnass-^ plasminogen 

aellval er w hi eh h aa bee n medifiod In Vno region of th e g r o wBi f a ct o r do m a in . 

Suitable modificaUons may include removal or deietton of certain amino add residues, or replacement 
of one or more amino add residues with diftarent antfno add residues. 

In one prefened aspect the modification comprises the deletion of all or part of the growti> factor 
" domain. 

in anottier preferred aspect, the u-PA is modHied in tiie region lirom amino add residues 11 to 45 
inclusive, in particular by deletion of tiiat region. 

In a further preferred aspect, ttie u-PA is modified in the region d amino acids 24 to 26, in parficuiar by 
deletion of that region. 

The modified u-PA prefbraWy comprises amino adds 1 to 10 indushw of native u-PA. 

As used herdn, the temfi uroWnase^ype plasminogen activator (u-PA) denotes a plasminogen activator 
of the group having the immunological properties defined for u-PA at ttie XXWW Meeting of tte International 
Committee on Thrombosis and Haemostaas. Bergamo. Italy, 27 July 1982. 

The numbering system for ttie amino acid and nudeottde sequence of u-PA used herein is tint 
^ described in Holmes, W.E.etaI. 1985 in which the ri-terminal8er«» residue is numbed 

The modWed u^»A the invention may be derivatised. where appropriate, to prmMo phannaceuticaliy 
useful conjugates anakjgouS to known u-PA<ontatohg coi^ugetes, for exanipie: 

(a) an enzymeurotrtn conjugate as disclosed In EP-A-O 165 388. in which Uie catalytic site on ttie 
enzyme which is responsible tor JibrindyBc activity is blodad by a human prot^ atteched tiierete by way 
of a reversiljle finking group: 

(b) an enzyme-protwn conjugate as disclosed in BP-firO 152,736, comprising at least one optionally 
blocked fibrinolytic enzyme linked by way of a site otirer ttian tt» catalytic site responsible for fibrinolytic 
activity to at least one human protein: 

(c) a protsin-poiymer conjugate as disdosed In EP-A4>183S03 comprising a pharmaceuUcally useful 
protein linked to at least one water solubte polymer by means a wversiWeBnldng group: or 

(d) an enzyme conjugate as disdosed in EP-Ar01843e3 comprising a pUiralHy of fibrinolytic enzymes 
linked togettter ttirough the active centres tiiereof by means of a removable bloddng group. 

The modified u-PA of flie awention may ulm the place of u-PA as the enzyme or Qtuman) prot^ 
component, as appropriate, of any of 0» conjugates descritjed above. 
* The mocfified u-PA of tiie invention or conjugate tiiereof can be further derivatised such that any 
«4olytic site essential for fibrinolytic activity is optionally blocked by a removabte btoeldng groi^ 

The above mentioned derivatives of the motSfled u-PA nnay be used in any of tin mettiods and 
compositions described her^nafler for the modifled u-PA itseff. 
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As used herein the expression 'removable bloctang group* includes groups which are removable by 
hydrolysis at a rate such that the pseudcHirst onter rate constant for.hydrdysis is in the range of KT* sec"* 
to 10-* sec"' In isotonic aqueous media at pH 7.4 at 37*C. 

Such blocldng groups are described In European Patent l>lo.000987S and Include acyl groups such as 
optionally substituted benzoyl or optionally substituted acryloyl. 

Suitabis optional substituents for benzoyl blocking groups include halogen, alkyi, alkoxy. C^^, 
aDcanoyloxy, C,^ aOcanoylamino. amino or p^uanidino. 

Sutable optional substituents (or acryloyl blocking groups include Ct^s alkyI, furyl. phenyl or Ci. 
galkylphenyl. 

In a further aspect, the Invention provides a process for preparing modified urokinase4ype plasminogen 
activator according to the Invention whteh process comprises expressing DNA encoding said modified 
urokinase-type plasminogen activator in a recombinant host ceU and recovering the modified uroWnasO'-type 
plasminogen activator product. 

The modificaSon of the u-PA can therefore be canriBd out by conventionBl genetic engineering 
techniques in whteh the cONA which codes for u-PA is modiliefd and the modified cONA expressed in a 
prokaryote or eukaryote host 

The DNA polymer comprising a nucleotida sequence that encodes the modified u4>A also fbmw part of 
the InventiofL 

The process of the invention may be performed by convenSonal recombinant technkpies such as 
described to ManlBUs et aA, Motocular Cloning - A Laboratoiy Manutd; ^ 
In particular, the pncKs may comprise ihe steps of: 
i) preparing a repScabte expression vector capdble. in a host cell, of expressing a DNA polymer 
comprising a nucleotide sequence that encodes said mocSfled urok&i»»lype plasminogen activatDn 
li) transfonning a host cell with raid vector; 

iii) culturing said transfonned host cell under conditions pemnitting expression of said DNA polymer to 
produce said modified urotdnase-type plasminogen acthraton and 

iv) recovering said modified urokinase-type plasminogen activator. 

The invenfion also provides a process for preparing the DNA polymer by ttie condensation of 
appropriate mono-, di-or oRgomeric nucleotide units. 

The preparation may be canled out chemically. enzymaUcally. or by a combinatton of the two methods, 
bi vitoo or in ^ as appropriate. Thus, the DNA polymer may be prepared by the mzymatic Dgatian of 
chenrically synlharised DNA fragments, by convenfionai methods such as (hose described by D. M. 
Roberts et al in Bioehemlstry iass, 24; SOOO-5098. The chemical synthesis may be perfbnned generally as 
described'hereinafter for the synthesis of an oRgodeoxyribonucleotide. Enzymatic polymerisation of DNA 
may be camed out in using a DNA polymerase such as DNA polymerase I (Klenow fragment) in an 
appropriate buffer containing the nucleoside triphosphates dATP, dCTP, donrp and dTTP as required at a 
temperature of I0*-37*C. generally in a vdume of lOOul or less. Enzymaite ligation .of DNA fronts may 
be earned out using a DNA Dgase such as T4 DNA Egass in an appropriate buffer at a temperature of 4'C 
to ambient, generally in a volume of SOul or less. DNA polymer which encodes the roodmed u-PA may be 
prepared by sHeKllrecied mutagenesis of the cDNA which codes for urekinase4ype pbsminogen acUvator, 
by convonttonal methods such as those described by G. Winter otal In Nature 1982. 00, 756-758 or by 
Zoller and Smith 1982: Nucl Ackis Pas.. 10. 8487-^00. or deisSon mutagenesis such as described by 
Chan and Smitti in Nud. Adds Res.. 1984. 12. 2407-2419 or by Q. Winter at al in Biochem. Soc Trans.. 
1984. 12, 224-225. Expresston of the modified cDNA can be carried out by conventional methods. 

The above described mutagenesis processes involve the use of oHgodeoxyribonucteotides which can 
be designed according to tiie changes required in the cDNA sequence coding for amino aokJs 5 to 49 
Inclusive, such as amino achls 24 to 26 inclusive. 

The olgadecxyribonudeoUdes which may be used in such processes also fonn part of the inventk)n. 

The invention also provides a process for preparing an oHgodeoxyribonucleothJe of the Invention, which 
process comprises the deprolection of a second oli£pxteoxyribonuclBottde having the same sequence of 
bases as said oilgodaoxyribonucleotide and in whteh all free hydroxy and amino groups are protected. 

The oligodeoxyribonucleottdes used In the process can be prepared by conventional phosphotriester, 
phosphite or phosphoramidite chemistry, using solM phase techniques such as those described In 
•Chemical and Enzymatic Synthesis of Gone Fragments - A Laboratory Manual' (od. H.Q. Qassen and A. 
Lang). Vertag Chemie. Weinheim (1982).or in other scientific pubScations. fcir example MJ. Gait. H.W.D. 
Matthes. M. Siri{^. B.S. Sproat and R.C. Titmas. Nucleic Acids Ftesearch. 1982. 10. 8243; SS. Sproat and 
W. Bannwarth. Tetrahedron Letters. 1983. 24. 5771; M.D. Matteucci and Mil Camthers. Tetrahedron 



Lattsrs 1980. 21. 719: M.D. Mtfteucd and M.H. CanjUwrs. Joumai of the American Chemical Society. 
1881 103 aieiTsP. Adams et aL. Joumai of the American Chemical Sodety.1983. 1W. 661; N.D. Sinha. 
J. BiWfiE J. McMannus. and K Koester. Nudeic Adds Research. 1984. 12. 4539: and H.W.D. Matthes st 
al.. EMBO Joumai. 1984. 3. 801. 

~ SoBd supports which~may be employed include conventional sin)ports known In the art for example 
Weselguhrijolydlmethylacrylamide. silica. controlledDore glass, or cellulose paper discs. Tl» base atthe 
y-end of the oligodeoxyribonucteoBde to be prepared Is attached, via a spacer group connected to the y- 
otygen of the tenninal 2'-deoxyn-bose unft, to the soBd support and assembly of the oBgodeox- 
yribonucleotide (in a protected forni) is carried out in the S'-tfiecBon by cycles of synthesis, the 
reqinred operations being performed either manually w by an automated Instrument 

At the end of the synthesis, the protected oSgpdeoxyribonucIeotide may be cleaved from the soBd 
support either bafbre. after, or at the same time as other deprotacBon s^ that are carried out once the 
dedred sequence of bases has been assembled, as described herwnbelow. Conveniently fte oDgodoox- 
yribonudeoUde is removed ftom the solid support by treatment with a basic reagent such as aqueous 
ammoitia at ambient or slightly elevated temperature, or wfflj 1.1,3,3 -tetramethylguanidinlum^a- 
nitn^nzakloidmate or similar reagents in ai^jeous (fiown at antfaent or slightly elevated temperature. 

Allematively, the preparation may be canted out conventionally by phosphotriester chemistry in solulion 
as described, for exampla. by CJB. Reese, Tetrahednm. 1978, 34' S'^""^- 

The required sequence of nucleotide bases In the oligodeoxyribonucteotide may be built up convention- 
ally for example as described in the aforemertioned publications, by the condensation of awwopriate 
mono-, di-or ongomeric nudeoBde units In the presence of a suitable condensing agent such as 1- 
(mesitytenesu^5honylh3-nltK>-li.4*la2oIe In a solwert such as pyritfine at ambient or slightly elevated 
temperature (when phosphotriester chwnistry Is employed) or by a condensing agent such as tetrazole in 
acetoniime at ambient temperature (when phosphite or phosphoraroWilB chemistry is used). Optionally a 
'capping' Stop le introduced after each condensation step, to inactivate any unreacted starting material 
containing a free 5'-hydroxy group. Such a capping step may suitably be canted out by an acylatfrig agent 
such as acetic anhydride in 2.6-lutidln8 and 4-N,N-dimethylamlnopyridine in tetrahydnsfuran at ambient 



When phospMle or phosphoramidite chemistry is employed, Ih© phosphonjs (III) atom in the phosphits- 
39 trtesler intemucleofide linkage created. in each condensation, step is oxidised, giving the eone^ponding 
phosphotriester iirtoae. betoie a fWher condensaBori step Is canted out Such ox^^ 
out using a convenient oxidising agent for exampte iodine in aqueous.WrahydwfUran In the presence of a 
base suc*i as lulkOne. The oxidation step is eonvonienlly carried out alter the optional 'Capping' step as 



Owing the synthesis of the ollgodeoxyrtboniK^oBde, the hydroxy groups in each of the IntemudeoUde 
phosphodiester bridges may be protected by an aryl group or alkyi group conventionally employed for the 
purpose, for example 2-or 4-chlorophenyl. methyl, or 2<yanoethyi, to prevent branching of the molecule. 
The aryl protecting groups are removed at the end of the synthesis by eeatment with an agent 
convenUonally employed for the purpose, for example l.1.3,3-tBtramethyl-guani(Snlum-s2) -Z-nltrobonzai- 
40 do)dmate In an aqueous solvent such as aqueous dipxan at ambient temperature. The methyl groups may 
be removed at the end of the syntheds by tre?4ment with trlelhylammonium tWophenolate in t«0)M»at 
ambient temperature. The 2-cyanoethyl groups may be removed at fte end of the synthesis with abasle 
reagent su* as triethylamine or lert-btttyiamlne hi pyridine at ambtent temperahBe, or aitemaBvely by 
treatment vnth concentrated aqueous ammonia A about SO»C (a step which sftnulteneously and advante- 
45 geously removes the protecting gnjups present on the A. C and Q bases as descrn»dhereinbek)w). 

The amino groups present in the A. C and G bases are protected by base-iabile protecting groups, 
such as benzoyl for A and C. and isobutyryl lor S. Such groups may be removed by treatment with basic 
reagents, for exampte ammonia at aml^ or slightly elevated temperBturo, for oxampio SO-C. The Sf- 
hydroxy group of the terminal ribose^.molety Is protected by an acid-labBe group such as trityi. 4.4'- 
60 dmelhoxytrilyl or pbtyt (9Dhenyl*«anthyl). which is removed before each condansafion step and at the 
end of synthesis. Sueh gnjups may be removed by treatment with an acicflc reagent such as di-or 
trichtoroac^c add in an. anhydrous solvent such as dtahtororrtethane or chtorcrfonm. at arrOsient temperature. 

The expression of the DNA polymer encoding the modified u-PA in a lecontibinant host ceO may be 
carted out by means of a repncable expression vector capatjte. in the hosj call, of expressing the DNA 
55 polymer. The expresaon vector is novel .aand also fofms part of the InvenBon. 

Tlw replcabte expression vecwr msy be pr^Mred in accordance with the inveotfon, by cleaving a 
vector compatible wBh the host cell to provide a Bnear DNA segment having an irtect- repBcon, and 
cwnbining said nnoar segment vrfth the DNA polymer encoding the modified .u-PA under Hgating conditions. 
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The choice of vector will be determBWd hi part by the host cell, which may be prakayoBc or 
eukayotic. Suitable vectors irtclude plasmids. bactoriophagss. recombinant viruses and cosmids. 

The preparation of the replicable expresson vector may be carried out conventionally v»ith appropriate 
enzymes for restriction, polymerisation and ligation of tto DMA, by procedures described in, for example, 
5 ManiaUs et al died above. Polymerisation and ligation may be performed as described above for the. 
preparstlon of the DNA polymer. Digestion wHh restricHc^ enzymes may be performed in an appropriate 
buffer at a temperature of SOWQ'C, generally In a volume of 200ui or less with O.1-10ug DNA. 

The recombinant host cell Is prepared. In accordance wHh the Invention, by translwirtng a host call with 
8 replicable expression vector of the invention under transforming conditions. Suitable transforming 
10 conditions are conventional and are descra>ed in. for example, Maniatis et al cited above, or "DNA Cloning" 
Vol. II. D.M. Glwer ed.. IRL Press Ltd. 1985. 

The choice of transfbmiing eondmons is detemined by Ihe.host cell Thus, a bacterial host such as E 
roD may be treated wWi a solution of CaCh (Cohen et al. Proc. NaL Acad. Sci.. 1873. ra. 2110) or wHh a 
solution comprising a ndxture df RbCI. MnCb, potasdum feetate and glycerol, and then vi^ 3{N- 
iB morphoHnol-propane^lphonic add, RbCI and glycerol. MammaHan ceils in culture may be fransfOfmod by 
caldum co-predpltallon of the vector DNA onto the cells. The invsnfon also extends to a host ceO 
transformed with a rspficable expression vector of.the invent'on. 

Culturing the transformed host cell under concMons permitb'ng expression of the DNA polymer Is 
carried out conventionally, as described in. for example. Maniatis et al and "DNA Cloning" dted above. 
20 Thus, preferably the celMs supplied with nuMent and cutaired at a temperature bolow45«C. 

The nnodifled u-PA e)qxessjon product Is recovered by conventionai methods according to the host cell. 
Thus, where the host cell is bacterial, such as E. coO H may be lysed physically, chemically or 
enzymatically and tiie protein product isolated from the resulting iysale. Where the host cell Is mammaSan. 
the product may generally be Isolated from the nutrient medium. The DNA polymer may be assembled Into 
25 vectors designed for isolation of stable transformed mammalan cell' lines expressing the modified u-PA; e.g. 
bovine papillomavirus vectors (ONA cloning VoUl D.M. aiover Ed. IRL Press 1985; Kaufman. RJ. et al, 
luiolecular and Cellular Biology S. 1750-1798. 1885: Pavlakis a.N. and Hamer. D.H.. Proceedings "5 ttw 
National Academy of Sciences (USA) 80. 397-401. 1983: Goeddel, D.V. et al, European Patent Application 
No. 0093619. 1883). 

30 It will be appredated that, depending upon the! host cel. the nra(«iedu*PAprapar«d in a^^ 

«JB invention may be glycosyialad to varying degrees. The modlfiad o*A of «» Invention is understood to 
- include such glycosytaiBd variations. 

In one prefened embodiment a moiSfied uroldnas&4ype plasminogen activator enzyme Is prepared by 
a process which comprises effecting a deletion mutagenesis upon the cONA whidi codes for urpldnase^ 
35 plasminogen actrvator using an oligodBoxyriboriwdeotide comjprising a nuclaotldft sequence which Is 
complementary or corresponds to a region of the u-PA cDNA extending 5" from nudeoBda 166 inclusive, 
said SBquerao being joined directly to a nucleotide seepience which is complementary or con-esponds to a 
reg^ extending 3" from nucleotide 272 Induslve of u-PA cDNA and expressing the mocMed cDNA in a 
prokaryote or eurokaryote host 
40 The oBgodeoxyribonucieotidB employed in the prelened embodiment is suitably at least 16 nucleotides 
in length, preferably at least 30 nucleotides In length; Suitably. It contains at least 8 and pr^rably at least 
16 nudeolides which are complementary to nucleoades on each side of Ihs deletion region. 
A pretaired oiigodeoxyribonueieotlde is of sequence (I). 

4S ffd(QCAeCITTTTTeACTTQTTCQATeeAACTTG)y (I) 

The ollgodeoxyribonucleotide of sequence (I) is novel and as such fonns part of the invention. 

The 15 bases at the S' end of the oDgodeoxyrfbonudeotide (I) are complementary to u-PA cCHMA 
nudeofides 286-272 indusive and the 15 bases at the 3* end oftha oligodeoxyifbonudeotida (I) am 
50 complementary to the u-PA cDNA nucleotides 166-162 mclu^ 

The oDgodeoxyribonudeotida of sequence (I) can be used to delete the portion of cDI^ wMch codes 
for amino adds 11 to 45 Inchisiva of u-PA. II Is bensved that the cDNA obtained foOowing mutagenesis is 
dmPar to that of Hdmes, W. E. et al. 198S. (Oj^ dt) with the fdlowing new nudeoSde 8equence> 
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5 ' - CAA GTT CCA TCG AAC AAQ TCA AAA ACQ TGC 3 * 

I II I 

5 position 152 166 272 286 

The i»4>A obtdned by expression of this cDNA is wcpected tovhave a similar amino add sequence to 
that described in Holmes et al^ except for the following alteration: 

" position 6 10 46 50 

-gln-val-pro-ser-asn-lys-ser-lys-thr-cya 

In a second preteffed embodiment a modified uroWnase'^ype plaanlnogen acttvator eraqfme is 
»6 prepared by a process which comprfses effecBng a deletton mutagenesis upon the cDNA which codes for 
uroldnase-type plasminogen activator using an ollgodeoxyribonucleotido comprising a nuclootido sequence 
which is complementary or corresponds to a region of the u-PA dJNA. extending 5' from nucleotide a)5 
iridusive. said saqimce being joined direcUy to a nucleotide sequence which Is complementary or • 
cbrresportds to a region extending y frbm rwcleolide 215 incHiSve of u-PA cDNA and expressing the 
20 modified cDNA In a prokaryotB or eurokaryote host 

• The ollgodeoxyribonucteoada employed in the preftoned embodimont is sidtably at least 16 nudeotides 
in length, preferably at least 30 nucleMides In length. Stdtably It contains at least 8 and preferably at least . 
IS nucleotides wWch are comptementaiy to nudeofides on each side of ttie deletion regkxi. 
A prefen«d oiigodeoxynTionucleotidB is of seqiwnce <l). 

25 ■ , • ■ 

5'd(GCA0CAerrQAATerrrCTTGTTeQACACACA)3' 9) 

The oligodeoocyiibonudeoBde of sequ««» (0 Is nowel OKI as such fbn»» part of ttie inv^ 
The 15 bases at the end of the 6llgodeoxytn)onucieoBde.(l) are complementary to u-PA cDNA 
30 hucleofides 229-215 Inclusive and «» js bases at the 3* end of ttie oBgodeoxytibonucleotide (0 are 

complementary to the u-PA cONA nucleotides 205-191 indusiwe. 

The oBgonucleotde of sequence (I) cot bo used to deleto ttie portion of cDlMA wtnch codes for amino . 

adds 24 fo 26 indusivs of u-PA. it Is believed that the cDNA obtdned folkwing mutagenesis is similar to 

that d Hdmes, W£. et al (b£. dt) with the following new nudeotlde sequence:- 



5 • - GTO TCC AAC AAS AAC AIT CAC TOS 3 ' 

I II i 

position 194 205 215 226 

TTw u-PA obt£uned by expression of this cDNA Is expected to have a similar amino add sequence to 
d In Hdmes et at., except for the. following aHeraBon: 

position 20 23 27 30 

-val-ser-asn-lys-asn-ile-'tiis-trp- 



The modified u-PA of the invention comprises the B-chain of native u4»A linked to u-PA Archain 
modified in the region of 9\b growth factor domsdn. such as In the region of ammo adds 24 to 2B. This 
mod»ied u-PA A^ain may be employed as raie chain a Hbrinolyttcally active hybrid protein such as 
disclosed bi EP-0155307. The modllied u-PA A«hain. DMA encoding the modified u-PA A-chaIn and a 
hybrid proldn compri^ig the modified u-PA A-chain Gnked to the B-chafri of a fibrinolyticany acUvo 
^ protease, flm catalytic site of v»hid> is opBonaliy btocked by a removable btoddng group, an fom» part of ttw 
invention. The hybrid protein may be used In any of the methods-and compositions described hereinafter 
fbr the modified u^>A itself. 
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The mocfilied u4>A of the inventian Is suitably administered in tite fomt of a ptianmaceutical composi- 
Bon. 

Accordingly tha present Invention also provides b pliannaceutical compoation comprising modified u- 
PA of tiw invention in combination with a pharmaceuticaUy axoftabto earner, 

5 The composifions according to the invention may be formulated in accordance with routine procedures 
as pharmaceutical compositions adapted for intravenous administration to human b^gs. 

Typically compositions fbr intravenous admiitistration are sohrtions of the sterile enzyirie bi sterile 
isotonic aqueous buffer. Where necessary the compodtton may also include a soluUlisino agent to iceep the 
modified u-PA in solution and a local anaesthetic such as Hgnocaine to ease p^n at me site of injection. 

10 Generally, the modified u-PA will be supplied In unit dosage lonrj for example as a dry powder or water free 
concentrate in a hermetically sealed container such as an ampoule or sachette Indicating the quantity of 
protein m activity units. Where the modHied u-PA inchides a removable blocking group an indication of the 
time witidn wMch the free protrtn win be Rberalad m^ be given. Where the protein is to be administered 
by infusion. R wiH be dispensed witti an Infusion bottia containing steifle phannaceuticai grade 'Water for 

15 .Injection' or saOne. Where the protein Is to be Bdmlnlstered by InjocBon, It Is dispensed with an ampoule of 
sterile water for injection or saline. The ir^ctable or infusat^e composilkx) wfO be mads up by mbdng the 
Ingredients prior to administration. The quantity of material administered will depend upon the anwunt of 
fibrinolysis required and the speed with whirt> it is required, the seriousness of the thromboembolic 
condition and position and size of the dot The precise dose to be employed and mode of admtnislraaon 

so must per force In view of the nahne of ttie compfaint be decided according to the drcumstanoes by ttM 
physidan superuidng treahnertt. Howsvar, in genaFal, a paiient being treated fbr a fhnmbus «riU generelly 
recdve a daily dose of from 0A1 to 10 niigAg of body weight either by Injection In fbr example up to five 
doses or by infusion. 

Within the above imficaied dosage range, no adverse todeological eiiaeis are indicated with the 
3S contpounds of the invention. 

Accordingly, in a further aspect of the lnver*on there is provided a method of treaBne thrombotic 
diseases. wMeh comprises administering to the sufferer an effective non^e amowit of modHied u-PA of 

The invention also provides a modlHed u-PA of the Invention fbr use as an active tt«erapeutlc substance 
30 and, in particular, for use in «m treatment of thromiiotic diseases. 
The following Bcamples mustrala the invention. . 



Example 1 

5' d(6CAGGTTTTTeACTT6TTCGATG6AACTT6) y 

The abovementioned 30-mer is prepared by conventional solid-phase methods analogous to those 
described herdn. 

40 The digodexyribonudeotide can be used to produce modBied u-PA cDNA using mettnds desalbed bi 
Nud. Add. ites.: 1984. 12. 2407-2418 or Biochem. Soc. Trans, 1884. 12 . 224-225. 

Bcpresdon of the modfied cONA in prokaryote or eukaryots host wiD yield modified u4>A of the 
invention in widch amino adds 11 to 45 lnclush» are deleted. 

« 

Example 2 

5- d(8CACCAGTGAATGTTCTT6TTeOACACACA)3' 

60 The abovementioned 30-mer Is prepared by conventional scMnheso methods analogous to those 
described herein, and used to prepare riwdfled u-PA of the inventon In which amino adds 24 to 26 are 
(teleted. by the prooectores of Bcample 1. 
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Claims 



1. A fibrinolyUcally acflws uroWnase^WJe plaaminogen aoBvator <u-PA) which has been modified in the 
region of Ihe growth factor domain, the catalytic sits essentiai for filvinoiytte actiWty of which is optionally 

' 6 blocked by a removable blocking group. ' 

2. A modified u-PA according to claim 1. which comprises amino adds 1 to 10 of native u-PA. 

3. A modilied u-PA according to daim l or 2 In vrttfch th© mo(Sfication comprises the dslelion of 
residues 11 to 45. 

4. A modilied u-PA acconfing to daim 1 or 2-in whidi the mocfification comprises the deletion of 
to re^due3 24to28. 

5. A hybrid prot^ comprising uroldnase^ype plasminogen activetor A-chain whidi has been mojliiied 
in th© region of the growth factor domain, linked to the frchdn of a fa>rinolytically acBwe protease, the 
catalytic site of which is optionally blocked by a removable bioddng group. 

6. An enzyme-protBin conjugate In vrtdch the catalytte sUb on «» enzyme which is responsfljie for 
ts fibrinolytic activity is blocked by pratein attached thereto by way of a reversitHe linking group, wherein one 

of the enzyme and the protein is a modilied u-PA accortfing to any of claims 1 to 4. 
•; 7. A pharmaceutical composition comprlsfeig modiiied ufA according to daim 1 . in comtrfnafion with a 
. -phiamiBceutically acc^tabla carrier. 

8. A mo(fiiied u-PA accoicOng to clabn 1 for use in the treatment of tlvombotic diseases. 
2ff ftUseofamodlltedii-PABcqonangtocteimllnthBpreparafionofamedksmentforthetreatmert 

10. A process fbr pieparir^ a modilied u-PA according to claJm 1. which process comprises e 
' ONA encoding said modified u-PA in a recombinant host ceU and recovering the modified u-PA product 
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